Screening HIV-1 antigenic peptides as receptors for antibodies and CD4 in allosteric nanosensors.
We have analyzed the suitability of six antigenic peptides from several HIV-1 structural proteins (namely gp41, gp120, p17, and p24), as anti-HIV-1 antibody receptors in an allosteric enzymatic biosensor. These peptides were inserted in a solvent-exposed surface of Escherichia coli (E. coli) beta-galactosidase by means of conventional recombinant DNA technology. The resulting enzymes were tested to allosterically respond to sera from HIV-1-infected individuals. Only stretches from gp41 and gp120 envelope proteins were able to transduce the molecular contact signal in the presence of immunoreactive sera. Intriguingly, the enzyme displaying the CD4 binding site segment KQFINMWQEVGKAMYAPP was activated by soluble CD4, suggesting that it produces conformational modifications on the allosteric enzyme as those occurring during antibody-promoted induced fit. This fact is discussed in the context of the design of smart protein drugs and markers targeted to CD4+ cells.